Three ascomycetous yeast strains were isolated from decaying green wine grapes, collected from Hyderabad city in India. Two strains, YS9 and YS21, were identified as Kodamaea ohmeri and Candida fermentati, respectively. The third strain, YS12 T
Introduction
The quality of wine is known to depend on the nature of the secondary metabolites produced by the yeast species involved in fermentation. This has led to the identification of a number of species of yeasts, such as Saccharomyces cerevisiae (Paraggio, 2004) , S. paradoxus (Redzepovic et al., 2002) , Candida zemplinina (Sipiczki, 2003) , Candida stellata (Soden et al., 2000) and Candida sorbosa (Sabate et al., 2002) . The state of Andhra Pradesh is one of the major producers of grapes in India, and the wine industry has just started production. The present study was therefore undertaken to identify species of yeasts associated with the green wine grapes.
Materials and methods

Isolation of the organism, media and maintenance
Yeasts were isolated from about 1.0 g of decaying green wine grapes collected from the local market in Hyderabad, the capital of the state of Andhra Pradesh, in the southern part of India. For this purpose, the wine grape, along with 1 mL of sterile distilled water, was vortexed for 2 min, and 100 mL of the resulting suspension was plated on Rose Bengal agar medium with chloramphenicol (HiMEDIA, India). The medium contained mycological peptone (5 g L À1 ), dextrose
and agar (15.50 g L À1 ). The plates were incubated at 28 1C for 48 h. Yeast colonies that appeared were purified by repeated streaking on yeast malt (YM) agar plates containing mycological peptone (5 g L À1 ), yeast ex-
agar (15 g L À1 ). For routine subculturing and maintenance, the strains were grown on YM agar or broth at 28 1C.
Phenotypic characteristics
The methods used to determine the morphological, physiological and biochemical properties were as described by Yarrow (1998) . All assimilation tests were performed twice, and the results were read after 5 and 21 days of incubation. Assimilation of nitrogen compounds was investigated on liquid media with starved inocula (Nakase & Suzuki, 1996 
Genomic DNA extraction
Total genomic DNA was isolated from stationary-phase cultures according to the method of Makimura et al. (1994) . For this purpose, cells were harvested by centrifugation, and the cell pellet was suspended in lysis buffer [100 mM Tris-HCl (pH 8.0) containing 2% Triton X-100, 1% sodium dodecyl sulfate and 1 mM EDTA] and then lysed by vortexing with 0.3 g of glass beads (0.45-0.52 mm in diameter, Sigma) as proposed by Tavanti et al. (2005) . The cell lysate was used to prepare DNA (Makimura et al., 1994) .
The mol% G1C content of the DNA was determined spectrophotometrically according to the method of Schildkraut & Leifson (1965) , using a temperature-programmable spectrophotometer (Lambda 2 spectrophotometer; Perkin Elmer) and the TEMPLAB 2.0 software package (ParkinElmer).
Gene sequencing and phylogenetic analysis
The DNA region containing the internal transcribed spacers (ITS), including the 5.8S rRNA gene (ITS1-5.8S rRNA gene-ITS2 region) and the D1/D2 domain of the 26S rRNA gene, was amplified using the primer pairs ITS1 (5 0 -GTC GTA ACA AGG TTT CCG TAG GTG-3 0 ) and NL4 (5 0 -GGT CCG TGT TTC AAG ACG G-3 0 ). PCR was performed for 30 cycles, with denaturation at 94 1C for 1 min, annealing at 47 1C for 45 s, and extension at 72 1C for 1.5 min. The PCR products (c. 1 kb) were purified with the QIA quick purification kit (Qiagen) and sequenced on an ABI 3700 DNA analyzer (Applied Biosystems) using the above two primers, namely ITS1 and NL4, and in addition five other primers,
0 ) and ITS4 (5 0 -TCC TCC GCT TAT TGA TAT GC-3 0 ) (Lin et al., 1995; Kurtzman & Robnett, 1997) . Sequences were manually corrected and aligned using CLUSTAL_X (Thompson et al., 1997) . Neighbour-joining phylogenetic trees (Saitou & Nei, 1987) were constructed using MEGA 3.0 (Kumar et al., 2004) , based on evolutionary distance data that were determined with Kimura's two-parameter model (Kimura, 1980) . Bootstrap analysis (Felsenstein, 1985) was performed for 1000 replications. Reference sequences were retrieved from GenBank under the accession numbers indicated in the trees.
Results and discussion
The suspension of the decaying green wine grape on Rose Bengal agar medium plates yielded 23 yeast colonies, which could be divided into three morphotypes (represented by YS9, YS21 and YS12 T ) on the basis of colony morphology. YS9 (DQ358871) was identified as Kodamaea ohmeri ATCC 46053 T (AF335976) (Chen et al., 2001) , and YS21 (AM159101) as a strain of Pichia caribbica (telomorph of C. fermentati CBS2022 T ; AY187283) with 100% and 99.8% similarity in the D1/D2 sequence. YS9 and YS21 also showed phenotypic traits similar to those of K. ohmeri and P. caribbica (data not shown).
The third yeast, YS12 T (AM159100), exhibited 98-98.4% similarity with the D1/D2 domain of C. parapsilosis NRRL Y-12969 T , C. orthopsilosis MCO456 and C. metapsilosis MCO448 (Kosa et al., 2006) . Phylogenetic analysis based on the D1/D2 domain also confirmed that strain YS12 T (AM159100) is closely related to the asporogenous yeast species Candida parapsilosis, Candida orthopsilosis and Candida metapsilosis, with a bootstrap support of 83% (Fig. 1) . Pairwise alignment of the nucleotide sequence of the D1/D2 domain of the 26S rRNA gene sequence performed with the SIM pairwise alignment tool of the EXPASY bioinformatics server (http://au.expasy.org/tools/sim-prot.html1) indicated that YS12 T differs from C. parapsilosis NRRL Y-12969 T (U45754), C. metapsilosis MCO448 (DQ213057) and C. orthopsilosis MCO456 (DQ213056) by 1.6-1.9% and exhibits 9-11 substitutions. The ITS1-5.8S rRNA-ITS2 nucleotide sequence of YS12 T (AM180949) also differs from those of C. parapsilosis, C. orthopsilosis and C. metapsilopsis by 1.4-9.2%. Like C. parapsilosis, which exhibited maximum differences in its ITS1 region when compared with C. metapsilosis and C. orthopsilosis (Lin et al., 1995) , the ITS1 region of isolate YS12
T also shows most of the differences from C. metapsilopsis and C. orthopsilosis in the ITS1 region. Compared with that of C. metapsilosis (AJ698049), the ITS1 region of YS12
T showed gaps 1-5 nucleotides long (15-19, 38-42, 133 and 149) and insertions at nucleotide positions 100-107 and 120. No changes were seen in the 5.8S rRNA gene sequence. However, in the ITS2 region, substitution of a guanine nucleotide (G) at positions 377, 405 and 448 and a gap at position 395 (corresponding to AJ698049) was observed only in YS12
T and not in C. parapsilosis, C. metapsilosis and C. orthopsilosis. The ITS2 sequence of C. metapsilosis also showed an insertion of TTT at nucleotide positions 412-414 that is not present in C. orthopsilosis and C. parapsilosis in YS12 T . On the basis of an analysis of 45 strains of C. parapsilosis, three genetically distinct groups, namely I, II and III, have been recognized (Lin et al., 1995) ; each of the groups was distinct from the others in its isoenzyme profile and sequence of the ITS1 region. Tavanti et al. (2005) confirmed the genotypic differences between the three groups, and also established that, on the basis of cluster analysis of sequence polymorphisms of COX3, SADH and SYA1, the three groups formed three separate and distinct clusters. Thus, it was decided to designate group I isolates as C. parapsilosis, and redesignate C. parapsilosis groups II and III as C. orthopsilosis and C. metapsilosis, respectively. However, isolates of the three species were phenotypically very similar with respect to sugar assimilation using API32C, and growth at 30 1C and 37 1C, and all were sensitive to amphotericin B, flucytosine, fluconazole, itraconazole, ketoconazole and miconazole (Tavanti et al., 2005) . The only differences between the three species were that C. metapsilosis assimilated D-xylitol, C. parapsilosis (19 of 26 strains) showed proteolytic activity, and C. orthopsilosis and C. metapsilosis varied in their sensitivity to 5-fluorocytosine (Lin et al., 1995) . Thus, as the three species were phenotypically very similar, phenotypic differences were compared only between YS12 T and C. parapsilosis (Table 1) (Table 1) . Ascospore formation was not observed.
Thus, on the basis of the phenotypic differences between YS12 T and C. parapsilosis and the differences observed in the D1/D2 domain and the ITS region nucleotide sequence, it is proposed to assign YS12
T the status of a new species. The recognition of YS12 T as a new species is in accordance with the criteria that strains with 4 1% substitution in the D1/ D2 domain (Kurtzman & Robnett, 1997 , 1998 Lu et al., 2004) and a similar extent of intraspecific variation in the ITS region (James et al., 1996; Scorzetti et al., 2002) represent new species. The name proposed for YS12 T is C. hyderabadensis sp. nov., with YS12
T as the type strain.
Latin diagnosis of C. hyderabadensis sp. nov. Sreenivas Rao, Bhaskar Bhadra, Naveen Kumar et Shivaji
In medio liquido YM post dies 2 ad 28 1C, cellulae vegetativae globosae aut oblongae (7.3-10.5 Â 2.3-2.9 mm), cellulae singulae, binae et aggregatae. Per gemmationem multipolarem reproducentes. Post 1 mensem ad 25 1C pellicula et sedimentum formantur. In agaro YM post dies In liquid media (YM) after 2 days at 28 1C, vegetative cells are elongated (7.3-10.5 Â 2.3-2.9 mm), and occur singly, in pairs or in groups (Fig. 2) . Budding is multilateral. After 1 month at 25 1C, pellicle and sediment formation takes place. On YM agar after 2 days at 28 1C, colonies are smooth, butyrous, glistening and cream coloured with complete margins. Ascospores are not formed. D-Glucose, D-galactose (delayed) and sucrose (delayed) are fermented. D-Maltose, lactose, cellobiose, D-raffinose, inulin and D-xylose are not fermented. D-Glucose, D-galactose, L-sorbose, D-ribose, Dxylose, sucrose, ribitol, xylitol, D-glucitol, D-mannitol, DLlactate, sodium succinate and sodium citrate are assimilated (weak), but L-arabinose, trehalose, cellobiose, salicin, lactose, inulin, starch, galactitol, D-glucono-1,5-lactone, Dglucuronate, methanol, propane-1,2-diol and butane-2,3-diol are not assimilated. Ethylamine and L-lysine are assimilated, but nitrate, nitrite, creatinine, D-glucosamine and imidazole are not assimilated. The strain does not grow in the absence of biotin or thiamin. It is sensitive to 0.1% cycloheximide. Urea is not hydrolysed, and diazonium blue B reaction is negative. The mol% G1C content of DNA of YS12 T is 50 AE 0.6.
The type strain is YS12 T ( = IAM15334 T = NRRL Y-27953 T = CBS10444 T ), isolated from wine grapes, collected from Hyderabad, AP, India.
